Enforced physical training promotes neurogenesis in the subgranular zone after focal cerebral ischemia.
Cerebral ischemia increases neurogenesis in the subventricular zone (SVZ) and in the subgranular zone (SGZ) of the dentate gyrus, and this might be modulated by an enriched environment including voluntary physical activity. We examined whether enforced physical training (EPT) influences neurogenesis in the SVZ and SGZ after cerebral ischemia. Adult male Sprague-Dawley rats were subjected to focal cerebral ischemia for 2 h, and divided into an EPT and a non-EPT group. All rats in the EPT group were trained using a rota-rod for 14 days. 5-bromo-2'-deoxyuridine (BrdU) was injected to determine levels of cell proliferation. Functional recovery was assessed using a set of behavioral test batteries. Extents of endogenous neurogenesis in the SVZ and SGZ were quantified by immunofluorescence staining. Although final infarction volumes were not significantly different in the groups, functional recovery was better in the EPT group at 10 and 17 days after ischemia. In the SVZ, BrdU labeling and double labeling of BrdU/Dcx and of BrdU/NeuN were not significantly different in the two groups. However, in the SGZ, EPT significantly increased the number of BrdU-positive cell numbers (EPT vs. non-EPT: 159.1+/-19.9 vs. 101.8+/-7.8, p=0.04), and the number of BrdU/Dcx double-labeled cells (130.6+/-16.9 vs. 73.6+/-7.2, p=0.01). The results obtained indicate that EPT promotes neurogenesis in the SGZ of the dentate gyrus after ischemia, but not in the SVZ. The biochemical mechanism that determines the differential effects of EPT remains to be clarified.